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Abstract: This work is devoted to the analysis of the state of use of sources of 
alternative energy sources, as well as the factors and reasons that led to the main 
focus on renewable energy sources. Consideration of the possibility of various types 
and classification of hydraulic structures is given. The parameters and technical 
application of several types of free-flow hydraulic turbines are analyzed. 
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Today, one of the main problems is the technical resource (potential) of small 
rivers. In Russia is 382 billion kWh per year), and the degree of practical use of this 
potential is 2.2 billion kWh per year, or 0.58% [1]. Electricity generation at small 
hydroelectric power plants (SHPPs) is growing in terms of the amount of electricity 
supplied, but their share is very small compared to the total generation using 
traditional sources of electricity. An approximate estimate of the economic potential 
(resource) is about 55% [2]. 
The renewed interest in small hydroelectric power plants is due to the following 
advantages of this type of hydraulic structure: 
- modern hydropower, in comparison with other traditional types of electric 
power, is the most economical and environmentally friendly in terms of the method 
of generating electricity. 
- in relation to other environmentally friendly renewable energy sources (sun, 
wind), the SHPP is practically independent of the weather and provides a stable 
supply of electricity to the consumer. 
- SHPPs can be controlled remotely (it is possible to remotely control the 
operation of hydrogenerators operating in the network or autonomously. 
- The SHPP does not change the natural landscape and the environment, not 
only during the operation phase, but also during its construction. 
According to the classification, MkHPPs are divided depending on the principle 
of using natural resources and the resulting concentration of the water flow. Under 
the conditions of the Andijan region, it is convenient to create a whole network of 
MnHPPs with a capacity of 5-20 MW. And based on this, it is possible to bring the 
division of MnHPP with a capacity of up to 10 MW according to operating 
conditions into the following: work in parallel with the industrial network and work 
for an isolated consumer [4]. 
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In the conditions of the Fergana Valley, we have a water pressure - low-pressure 
(up to 25m). Moreover, the hydroelectric power station of the small hydroelectric 
power station, by the nature of its design, is convenient for the following types: 
- stationary damless with a pressure derivation pipeline, 
- portable with a power of up to 10 kW when used as a construction of a small 
dam, and with pressure derivation. 
- submersible damless with a power of up to 5 kW at a water flow rate in the 
watercourse of about 3 m/s. 
Of these, damless hydroelectric power plants are considered the easiest to build. 
They are also called flow-through. There are the following types of hydraulic 
structures: garland, water wheel, propeller and Darrieus rotor. 
Garland hydroelectric power station (GRHES) can be divided into two types: 
cross-flow and longitudinal. 
MkHPPs with free-flow hydraulic turbines use high-speed water pressure and do 
not require the construction of special hydraulic structures. Here you can use axial, 
carousel and daisy-chain turbines. MkHPPs of this type have a modification with a 
vertical and horizontal arrangement of the axis of rotation of the turbine shaft. 
 
Fig. 1. Design of MkHPP sleeve type. 
1- water intake, 2 - stone or reinforced concrete dam, 3-pipeline, 4- microturbine,  
5 - generator, 6- voltage stabilizer, 7- outputs for connecting consumers, 8-water 
outlet. 
Free-flow turbines have disadvantages: 
- large size of the turbine, due to the low use of head, and therefore generate 
little power, 
- there is a danger of their destruction during hooking and ice drifts. 
The main consumers are objects remote from power systems and farms located 
at a distance from central power lines and livestock complexes. 
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Fig. 2 Design of free-flow MkHPPs with an axial hydraulic turbine 
 
Fig. 3 Design of free-flow MkHPPs with a carousel turbine 
1-carousel turbine, 2-raft for fixing the electromechanical unit, 3-multiplier, 4-
generator, 5-electric cable connecting the generator of the installation with the 
consumer. 
The carousel form of the turbine in free-flow MkHPPs is convenient in that it 
makes it possible to install this hydraulic structure in most water sources and connect 
a separate consumer to provide electricity. The source of energy is considered to be a 
watercourse. 
 
Fig. 4. Dependence of the capacity of the MkHPP on the pressure and water 
consumption at the efficiency of the hydroelectric unit η = 0.65-0.75. 
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Figure 4 shows the dependences of the capacity of the MkHPP on the flow rate 
and water pressure.  
The operation of the MkHES can be carried out both in parallel with the grid, 
and autonomously (in this case, the received electricity is sent to a specific 
consumer). The full service life of the MkHES is at least 40 years [2,4]. 
The problem of using renewable energy sources in the Fergana Valley is very 
urgent. There is a sharp increase in electricity consumption by industry and the 
population, as well as in connection with the development of industries. The presence 
of water sources, especially in the Andijan region, makes the use of small 
hydropower attractive. Despite seasonal changes in the volume of water flow in the 
irrigation system, the capacity of hydro generators at MnHPP and MkHPP reaches 
50-60% in the low-water season, and in good periods of the year up to 65%. Several 
types of hydraulic turbines can be used here [5]. 
In agriculture, it is advisable to use the electricity obtained from the flow of 
water, which is used for irrigation, to direct the supply of water to hard-to-reach 
areas, i.e. without electricity from the central power supply system. 
Simultaneously with the improvement of the state of energy supply in this 
territory, it is possible to obtain high yields of agricultural crops by increasing 
additional areas irrigated with electricity from renewable energy sources. 
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